A new protoplast culture system in Daucus carota L. and its applications for mutant selection and transformation.
Petiole protoplasts from in vitro-grown carrot plants are a very good alternative to traditionally obtained protoplasts from suspension cultures. High plating and regeneration efficiencies were obtained in most of the breeding lines that were tested. The embedding of the protoplasts in alginate was crucial for initiating cell division and further development. Several streptomycin resistant and chlorophyll-deficient plant lines were selected for using the petiole protoplast system. Maternally inherited streptomycin resistance was demonstrated by sexual crosses. Protoplast fusion of several chlorophyll-deficient lines did not result in complementation, indicating the cytoplasmic nature of the mutations. Petiole protoplasts were used for direct transformation with plasmid DNA pNUNV containing NPTII as a selectable marker. High transformation frequencies (up to 1%) were obtained after PEG treatment of the protoplasts. Kanamycin resistance was shown to be inherited as a single dominant nuclear trait.